Comparative effects of short- and long-term treatment with neuroleptics on behavioural activity as well as dopamine turnover in striatum.
1. Single injection of haloperidol (2 mg/kg, i.p.) or chlorpromazine (10 mg/kg, i.p.) produced an activation of dopamine synthesis and turnover as evidenced by increased activity of tyrosine hydroxylase and higher levels of homovanillic acid in the striatum of rats. 2. The endogenous concentration of dopamine remained unchanged in striatum and other brain regions examined, except in hippocampus where it was slightly (20%), but significantly decreased by acute haloperidol treatment. 3. In contrast, long-term treatment with neuroleptics over a period of 21 days decreased the synthesis and turnover of dopamine in the striatum. Whereas short-term treatment with chlorpromazine and haloperidol produced marked sedation, chronic treatment enhanced spontaneous locomotor activity by 20 and 26% and sniffing frequency by 19 and 24%, respectively. 4. Our data demonstrate that tolerance develops to the stimulating effect of haloperidol and chlorpromazine on striatal dopamine turnover. This adaptive change might be responsible for the emergence of clinical effects. 5. It is suggested that after repeated treatment, "chemical denervation" occurs as a result of chronic blockade of dopaminergic transmission in the striatum and that the proliferation of dopamine receptors (i.e. supersensitivity) is probably responsible for hyperactivity and overt sniffing behaviour.